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Summary Stenosis of the left main coronary artery (LMCA) due to extrinsic compression,
producing symptoms of myocardial ischemia, is called left main compression syndrome. We
report on a 43-year-old male with acute coronary syndrome who developed left main compres-Secondary pulmonary
hypertension;
Left main
compression
syndrome;
sion syndrome while waiting for a lung transplantation secondary to interstitial pneumonia, but
underwent successful LMCA stenting as emergent treatment. Coronary angiography 3 months
after the operation showed good stent patency in the LMCA, and the clinical course was favor-
able.
© 2010 Japanese College of Cardiology. Published by Elsevier Ireland Ltd. All rights reserved.
hInterventional
cardiology
ntroductionn 1957, Corday et al. [1] were the ﬁrst to report left main
oronary artery (LMCA) stenosis due to extrinsic compres-
ion by a dilated pulmonary artery caused by pulmonary
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oi:10.1016/j.jccase.2010.06.002ypertension. In Japan, Mitsudo et al. [2] summarized
8 patients with atrial septal defect (ASD) accompanied
y pulmonary hypertension. Although the cause of pul-
onary hypertension varies, some cases of such pathological
onditions have recently been reported as left main com-
ression syndrome [3—6]. We report a patient with acute
oronary syndrome (ACS) complicated by severe LMCA
tenosis resulting from pulmonary artery dilatation due to
ulmonary hypertension secondary to interstitial pneumo-
ia.
Published by Elsevier Ireland Ltd. All rights reserved.
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Figure 1 Chest radiograph on admission. The chest radio-
Figure 2 An electrocardiogram shows a regular sinus rhythm,
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agraph shows cardiomegaly, pulmonary artery dilatation, and a
ground-glass appearance in the lower bilateral ﬁelds.
Case report
A 43-year-old male was referred to our department due
to the presence of chest oppression as the chief symp-
tom and electrocardiographic abnormalities. At the age
of 33 years, a diagnosis of idiopathic interstitial pneumo-
nia was made, and oral steroid administration and home
oxygen therapy were introduced by respiratory specialists.
In addition, about 1.5 years before the referral to our
department, he was registered for lung transplantation.
One month before the referral, he visited a primary care
physician due to the development and aggravation of exer-
tional chest oppression. Since electrocardiograms with chest
leads suggested ACS, he was referred and admitted to our
hospital. On admission, he was 153 cm tall and weighed
53 kg. The blood pressure was 92/54mmHg, and the heart
rate was 98/min and regular. The SpO2 was 92% (transnasal
administration of 2 L/min oxygen). The second heart sound
was accentuated, and Levine II/VI systolic murmurs were
heard. Breath sounds were clear, and ﬁne crackles were
heard in the bilateral lower lung ﬁelds. No edema was
observed in the bilateral lower limbs. Chest radiography
showed a cardiothoracic rate of 61%, an absence of con-
gestion in the lung ﬁelds, but the presence of pulmonary
artery dilatation and ground-glass opacities in the bilateral
lower lung ﬁelds (Fig. 1). Twelve-lead electrocardiography
showed a regular sinus rhythm but complete right bundle
branch block with ST segment depression involving leads
II, III, aVF, and V3—6 (Fig. 2). Echocardiography revealed
marked right heart dilatation, interventricular septum com-
pression by the dilated right ventricle, and severe tricuspid
valve insufﬁciency (tricuspid regurgitation pressure gra-
dient, 110mmHg) (Fig. 3). Blood examination showed
d
p
n
iomplete right bundle branch block, and depressions of the ST
egment with inversion of the T wave involving leads II, III, aVF,
nd V3—6.
light increases in white blood cells (12,400/l), aspartate
ransaminase (34 IU/L), alanine transaminase (57 IU/L), and
actate dehydrogenase (324 IU/L), a normal creatine kinase
CK) (84 IU/L) and CK-MB (1.8 IU/L), and slight increases
n troponin I (0.823 ng/ml), hemoglobinA1c (6.1%), and KL-
(622U/ml). After admission, chest oppression developed
ven on slight exertion, and emergency right heart catheter-
zation and coronary angiography were performed. The
ulmonary artery systolic pressure was 107mmHg, and the
ean pulmonary artery pressure was 57mmHg. Coronary
ngiography showed 90% stenosis of LMCA accompanied by
elayed coronary blood ﬂow in the left anterior descend-
ng coronary artery (Fig. 4A), collateral ﬂow from the right
oronary artery to the left anterior descending coronary
rtery (Fig. 4B), but no signiﬁcant stenosis in the other
oronary arteries. On 64-slice cardiac multidetector com-
uted tomography (MDCT), the LMCA was compressed by
he dilated pulmonary artery, resulting in marked stenosis
Fig. 4C). Based on the ﬁndings of coronary angiography
nd coronary CT angiography, this case was diagnosed as
CS accompanied by severe LMCA stenosis due to extrinsic
ompression caused by pulmonary artery dilatation associ-
ted with pulmonary hypertension secondary to idiopathic
nterstitial pneumonia. As treatment, we considered that
ortocoronary bypass surgery under general anesthesia was
ifﬁcult in this patient with ACS accompanied by severe
ulmonary hypertension, and selected percutaneous coro-
ary intervention (PCI). When the LMCA was observed by
ntravascular ultrasound (IVUS) under the intraaortic balloon
e156 T. Kawase et al.
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iigure 3 An echocardiogram shows paradoxical septal motio
ricuspid regurgitation leading to an estimated RV systolic press
A, left atrium; LV, left ventricle; RA, right atrium.
umping (IABP) support, there was no intimal hyperplasia
ith plaque formation (Fig. 4A, inset a), but ostial narrow-
ng due to extrinsic compression was observed (Fig. 4A inset
). Without predilatation, a bare metal stent (BMS, Liberte®
.0mm× 12mm, Boston Scientiﬁc, Nastick, MA, USA) was
mplanted at 18 atom. Postdilatation to 20 atom was per-
ormed using a balloon with a size of 4.5mm× 10mm.
fter conﬁrming adequate dilatation of the inside of the
tent by IVUS, PCI was completed. After the operation,
he chest symptoms disappeared, and the hemodynam-
cs became stable. He was discharged 6 days after the
peration. Follow-up coronary angiography 3 months after
ischarge showed favorable dilatation of the stented area
Fig. 4D). No chest symptoms recurred, and the clinical
ourse was favorable. At present, he is waiting for lung
ransplantation.
iscussion
e reported a patient with ACS accompanied by severe
stial LMCA stenosis due to marked pulmonary artery
ilatation associated with idiopathic interstitial pneumonia.
uch left main compression syndrome has been generally
bserved in congenital diseases such as ASD, interventricu-
ar septal defect, and Fallot’s tetralogy [7] but also reported
o be observed in lung disorders such as chronic pulmonary
hromboembolism [6], primary pulmonary hypertension [8],
nd chronic obstructive pulmonary disease [9]. Mitsudo et
l. [2] reported 50% stenosis in 44% of 38 adults with ASD
ccompanied by pulmonary hypertension, but its complete
bsence in adults with ASD not accompanied by pulmonary
ypertension. Kothari et al. [10] also reported ostial LMCA
tenosis in 4.8% of 41 adults with ASD without pulmonary
ypertension, showing its low incidence.
Mesquita et al. [8] reported that LMCA stenosis (50%
n coronary angiograms) was not associated with the pres-
nce/absence of a mean pulmonary artery pressure or
ngina symptoms, but signiﬁcantly associated with the pul-
onary artery diameter (40mm) and pulmonary artery
a
a
r
s
[d a dilated and hypertrophied right ventricle (RV) with severe
of 80mmHg. The left ventricular systolic function was normal.
iameter/aortic diameter ratio (1.21) on ecocardiograms.
indsey et al. [11] reported a patient with ACS who devel-
ped LMCA stenosis due to pulmonary artery dilatation
44mm) observed on CT images. Kajita et al. [7] eval-
ated 12 patients with left main compression syndrome,
nd suggested the importance of not only compression due
o pulmonary artery dilatation but also anatomical LMCA
bnormalities. They measured the take off angle (angle
etween a line parallel to the border of the left coronary
inus and a line parallel to the initial portion of the LMCA)
ith a left anterior oblique (LAO) 45◦ + cranial 30◦ view on
oronary angiography, and reported an angle of 69.5± 15◦
n the control group and 22.9± 13.4◦ in the patient group,
uggesting that left main compression syndrome tends to
evelop when the LMCA ostium is located on the right side
f the left sinus of Valsalva. Another study suggested an
ssociation between the take off angle (<45◦) and sudden
eath [12]. This syndrome is not purely due to an increase
n the pulmonary artery pressure; the positional relationship
etween the LMCA and pulmonary artery is important. For
iagnosis, this syndrome tends to be overlooked when ﬁnd-
ngs only based on the caudal view of coronary angiography
re evaluated, and a cranial view, particularly a left anterior
blique cranial view, is recommended [2,7,13]. Advanced
oninvasive imaging techniques such as MDCT [14] and mag-
etic resonance imaging [15] are also useful in some cases.
For treatment, it is important to conﬁrm myocardial
schemia caused by stenosis due to LMCA compression. Pin˜a
t al. [16] measured the fractional ﬂow reserve (FFR) using
ressure wire, and recommended that PCI or a coronary
ypass operation be performed when the FFR is <0.80, and
VUS shows a cross-sectional area <0.75mm2 or minimum
umen area <5.9mm2. However, emergent treatment is nat-
rally necessary in patients with clinically clear myocardial
schemia including patients with ACS [11] such as our patient
nd those with shock [9,17]. Among patients with ASD, there
re those showing pulmonary artery remodeling, and since
apid improvement in pulmonary artery dilatation is impos-
ible, a coronary bypass operation is sometimes necessary
18]. However, there are also patients in whom the hemody-
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Figure 4 (A) Coronary angiography shows ostial stenosis of the left main coronary artery (LMCA) with an RAO (right anterior
oblique) + cranial view. (a) Intravascular ultrasound (IVUS) of the distal LMCA showing no coronary atheroma. (b) IVUS of the LMCA
ostium demonstrating no atheroma, but there is deformation of the ostium, showing an ellipsoidal shape, suggestive of compres-
sion. (B) Right coronary angiography (RAO) showing right to left collaterals to the left descending (arrow). (C) 64-Slice cardiac
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dmultidetector computed tomography (MDCT) angiography demo
main coronary artery. (D) Coronary angiography showing the 3-
artery; LV, left ventricle.
namics can be ﬁnally stabilized only by patch closure, and
the pulmonary artery pressure and LMCA stenosis improve
[18]. As medical therapy, a study showed improvement in
angina symptoms after the administration of sildenaﬁl and
prostacyclin [14], while others showed that coronary stent-
ing was necessary due to the lack of improvement in angina
symptoms after treatment with drugs such as bosentan
[11,14]. In coronary stenting for this syndrome, adequate
treatment can be performed using only one stent, and,
therefore, coronary stenting should be selected as an emer-
gent procedure. Concerning which of the drug eluting stents
(DES) and BMS should be selected, the probability of resteno-
sis may be low even using a BMS because the LMCA itself
is a large vessel, and atherosclerotic changes are absent.
F
m
b
iting the enlarged main pulmonary artery compressing the left
h follow-up result of LMCA stenting. AO, aorta; PA, pulmonary
n this patient waiting for lung transplantation, a BMS was
elected because anti-platelet drugs can be discontinued
fter a short period. Follow-up coronary angiography after
months showed no restenosis, and a favorable course was
bserved. LMCA stenting for this syndrome is worth attempt-
ng as a treatment method until lung transplantation.
In conclusion, coronary stenting was useful as emergent
reatment in a patient with ACS accompanied by severe
stial LMCA stenosis caused by marked pulmonary artery
ilatation associated with idiopathic interstitial pneumonia.
or left main compression syndrome due to marked pul-
onary hypertension, presenting difﬁculty in aortocoronary
ypass surgery under general anesthesia, coronary stenting
s a useful initial treatment method.
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